Photographic data over 69 yr give a parallax of 07289 ± 07001. From a revised orbit (P = 408 yr, a = 13788) component masses of 0.36 and 0.30 solar masses are found. There are no periodic effects indicative of a third body.
I. History
One of the nearest and best-studied dM type binaries is 2 2398 (BD +59°1915, HD 173739/40, ADS 11632) with component magnitudes V = 8.9 and 9.7, spectral type M4 V, and an annual proper motion of 2727. The slow though gradually accelerating orbital motion still leaves uncertainties in the orbital elements; small systematic residuals have sometimes been ascribed to a third body. The system is rediscussed by means of the plate collection from the Swarthmore refractor in the years 1918-87.
II. The Orbit the entire periastron part is not covered. Owing to increases of cos i and cos co, the new elements have reduced a 3 /P 2 by 14%, yet it can be estimated from the correlated element errors that this ratio is still uncertain by about ± 15%. Improvements will not be fast in coming; the orbit should be well defined after passage of the minimum separation in the third quadrant-about 100 years from now. Table I gives ephemerides for the next decades. An attempt by Baize (1976) to recompute the orbit let the last photographic positions used, those of 1965, stand with a residual of no less than 0719, and the error of that orbit now exceeds 076.
The pair was first observed visually in 1831 but neglected for some decades thereafter. It reached maximum separation of 17" in 1904, at the time of the earliest photographic measures, and has been closing since.
Plates from more than 300 nights are in the Swarthmore archive. A total of 286 had been measured once or twice before by several measurers; the author measured 263 with five reference stars. Part of the material, mostly in 1950-60, is too underexposed for the Grant machine, or is unmeasurable due to overlap of consecutive exposures. There are 250 nights represented in the yearly means used for the orbit, and the astrometric analysis from 301 nights includes the re reduced manual measures of the underexposed plates with correspondingly lower weight.
The previous orbit (Heintz 1968) leaves small residuals of about -0706 with the latest positions, and the elements are adjusted thus: P = 408 yr i = 66?0 T= 1775.0 co -234.6 a = 13788 ft = 136.9 -0.0114 (^-2000) . e = 0.53 Figure 1 shows the observed arc. The segment known with unusually high relative accuracy is only 20° wide; the orbit is not indeterminate but clearly still provisional as The observational material and the residuals in Table II against a weak three-star frame were quite good (in fact, they suffer much less than the Grant machine from underexposed images). They had been used for the 1968 orbit but were now omitted in order not to overweight the material. The Pulkova series (VIII) was rejected because of large discordances of the separations with the other data.
HI. Mass Ratio and Parallax
Nonlinear terms in proper motions can have three causes: (a) genuine acceleration due to radial motion, (b) 6  9  17  17  34  38  38  47  47  55  50  50  22  1  20  27  26  20  30  25  23  38  14  2  2  2 orbital motion, (c) spurious acceleration from a product of target-star and reference-star motions. Effect (a) vanishes here as the radial velocity is zero. The curvature (b) to be used for the mass ratio has increased in the last decade, owing to the accelerated motion in the 8 coordinate, but it is still small and needs separation from the interfering term (c).
The fractional mass / = 0.46 ± 0.02 is adopted. The formal s.e. of/from residuals is ±0.008, but some arbitrariness of the a/8 weight ratio and the uncertainty of the quadratic-term correction increase the error to ±0.02. 
IV. The Suspected Third Body
Eichhorn and Alden (1960) had noted systematic trends in the residuals from the McCormick plates. They pointed out that the runs were similar for both components, and that different periods in a and 8 were indicated. Both facts tend to show that the dominant effect in the residuals was of instrumental origin. The suggested semiamplitude of 0703 was at the noise level, did not substantially improve the residuals over the whole observing interval, and it was smaller in the relative positions B-A. Later observations of less noise disallowed an effect of that size. This was the authors conclusion when investigating the orbit in 1968 . Recently Shacht (1984 reported indications for a five-year period with a semiamplitude of 07010 in the relative positions.
Irreproducible and superficial results on small-amplitude "perturbations" cannot be said to have raised the renown of astrometry, and many of the papers in question share some features: Assumed error levels are unrealistically low, and data often incomplete. Contradicting evidence is handled by a liberal use of the word "confirmation" or is tacitly suppressed altogether. The magic word "planet" is as invariably present as "systematic error" is anathema.
The rms errors quoted by Shacht, ±07008 in a and 07011 in 8 for an average seasonal mean of 6.4 plates, may be from internal plate errors, but the graphs show the actual scatter to be twice as large. Deviations from best-fit curves give ± 07015 in a and 07024 in 8. The inclusion of other data would have confirmed the US NO positions and shown the systematic errors in the Pulkova measures. Noting that the lower-noise series (USNO) gives a smaller amplitude than Pulkova, Shacht concludes that the nature of the unseen companion can be fully cleared up only by further observation. "That the whole evidence may be spurious" would be an equally logical completion of the sentence. Repeating a study by the author (Heintz 1978), Hershey (1982) had stated that there is no amplitude over 07003 or 07006 (in a and 8, respectively); Shacht misquotes this as a presumption that there is an effect at that level.
Period spectra from 3 to 17 years have been computed for three plate series with annual coverage (parts I, III, and VIII of Table II ). The a coordinates (essentially the position angles of the binary) show nothing over 07004; the graphs of the semiamplitudes S(8) are shown in Figure 2 . The large residuals that contribute to the peak at 4.3 years in the Pulkova curve can be seen from Table II ; the lower-noise series do not confirm it. In fact, the USNO curve has no S (8) over 07006 except in the low-frequency noise. A familiar feature reappears in the Swarthmore graph, i.e., the small displacement of bright target stars (2 2398 A) which had mimicked periods of 12 or 13 years over the time 1950-75.
The positions of stars A and B can be studied separately from the present measures. Figure 3 gives average residuals in 8 over the time 1938-87 of continuous coverage. The spectrum of semiamplitudes from both coordinates, S = [S 2 (a) + S 2 (8)] 1/2 , appears in Figure 4 . It shows the similarity of the curves A and B, the absence of a five-year period, and the overexposure displacement of star A (contributed to by the a coordinate) around 14 years. In conclusion, the alleged evidence for a third body resides only in higher-noise measures and cannot be confirmed. 
